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Abstract 
Evaluations of implemented Solar Home Systems (SHSs) almost never been carried out in Aceh. Most of SHS projects have been 
claimed to be failed despite there are no data explaining the failure. A study was performed to identify condition and performance 
of SHSspost installation in Deah Mamplam village, Aceh. After 6 years installation almost three-fourths of the systems are in 
good physical and operational condition although most are in temporary inoperative. The research demonstrated that the absence 
of program dissemination and user training prior to delivery and installation has contributed to the low awareness and knowledge 
of the system. 
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1. Introduction 
The number of Solar Home Systems (SHSs) which have been installed at rural households in Aceh province since 
1996 until 2009 is 11,186 units [1]. The SHS for those rural households were provided under grant schemes which 
the source of fund came from APBN (Annual State Budget) and BRR NAD-Nias program. However, some SHS 
projects which were provided by non-government and international organizations for Aceh post-tsunami 
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rehabilitation and reconstruction programs were not recorded by the Department of Mining and Energy Aceh 
Province. Until today, the conditions of all the installed systems are unknown. Therefore, government and related 
industries will never have adequate information to do any improvement of the systems and the technology. This 
research attempts to contribute to the development of SHS as a promising solution for rural electrification in Aceh in 
particular by conducting a study of Solar Home Systems Performance in Rural Area in Aceh. This research took 
place in a post tsunami village that has been relocated away from its original location. The households of the village 
received individual SHS to overcome electricity problems after tsunami. 
2. Methodology 
2.1. Data collection techniques 
This research used a combination of qualitative and quantitative data collection techniques, .i.e.: In-depth 
interview, Participant-observation, Focus group discussion (FGD), Survey by questionnaire. The survey was 
conducted to cover 50 units of SHS at 50 households by doing the physical and operational inspection at every 
component. But further detail examination to some SHSs could not be done due to the condition of batteries which 
were broken or missing, so that the charge controller and inverter could not be tested. The inspection could only be 
done by observing the components and digging up information verbally from users. 
2.2. Methods of analysis 
Stage I; Conducting an early assessment on the performance and condition of SHSs application on every 
household. The status of each SHS was described in five categories, i.e: 1. The systems in good condition and work 
well (Good and Operational); 2. The systems in good condition but do not function well (Good and Inoperational); 
3. The systems in poor condition and malfunction (Bad and Partly Operational); 4. The systems in damaged and 
malfunction condition (Failed); 5. The disappearance of the system. 
Stage II; Based on early assessment, further investigation and analysis of SHSs users belongs to those categories. 
Stage III; Further analysis based on the result of analysis at stage I and stage II. At this step, the investigation 
attempt to reveal possible factors that might have roles and influences on variation of SHS performances. The 
comprehensive analysis was conducted based on data obtained from collected questionnaires, in-depth interview, 
observation, and focus group discussion. It was also considers data that obtained from institutions and government 
agencies in order to identify the role of government’s policy and regulation on the performance of SHS application. 
Stage IV; The further analysis use 4 (Four) main frameworks of Nieuwenhout et al. that have been identified of 
having roles on the performance of SHS application in developing countries, as follows [2]; (1) Institutional 
Aspects; (2) Financial Aspects; (3) Technical Findings; (4) User Experiences. 
3. Findings and discussion 
3.1. Institutional aspects 
3.1.1. Institutional models in Indonesia 
 
The World Bank has defined four institutional models for implementing SHSs [3] cited in [2]: cash sales, 
consumer financing through dealers and commercial banks, leasing arrangements, and fee-for-service. There are 
several specific characteristics for each institutional model with respect to ownership, financing mechanisms, flows 
of products, services and money. In Indonesia, the majority of SHS disseminations are under donation of the 
government or bilateral bank and credit scheme. It is not easy to find accurate data related to the status and 
experience of the projects. [4] report, however, donation delivery mode often fails because the systems are neglected 
and not well maintained. Users feel less responsible to keep up of free donated hardware. Since the motivation for 
donations is social oriented, the government and donor usually use Top-Down approach which makes the recipients 
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are less involved in the projects. Therefore, the sense of ownership or high user commitment is beyond the 
expectation. 
3.1.2. Experiences with institutional models in Aceh 
 
All SHS delivery mode in Aceh were donation by the government. Even though in the phase of post-tsunami 
rehabilitation and reconstruction in Aceh, there were some SHS delivery mode donated by international non-
government organization as well as international fund donor. Nevertheless, the Department of Mining and Energy 
Aceh Province did not possess any records upon the projects. The fund for government programs are sourced from 
the central government Annual State Budget and from local government annual budget. Procurement process is 
ruled under government project scheme standard. 
Current procurement process and mode of SHS delivery have many benefits and drawbacks. [2] cited experience 
from Tunisia where because of strong competition at bidding process, the favorable offers have generally been 
calculated with a low margin for profit. Tender procedures therefore can have a negative impact on sustainable 
quality levels [2]. The same case happens in Aceh, as well. At bidding process, the bidders with lowest cost offer 
would be assigned as the winner of the tender. Moreover, for the national annual budget funded projects, the tender 
is prepared in Jakarta (the capital city of Indonesia) which is very far from the province of Aceh. This case could be 
a barrier for the sustainability of the project when dealing with the technical assistances, maintenance and hardware 
replacements. Other weaknesses are when the initial proposal to provide SHS to certain regions or village based on 
the request of the community. The number of request which was addressed to Department of Mining and Energy 
Aceh from 2008 to 2011 reached 5000 units. Due to high demand to SHS, the government tends to progress to the 
program implementation directly without doing any observation and need assessment to the intended recipients. It 
may raise problem such as the difficulty in ensuring whether the program reach the right target or not.  
The power capacity of SHS given by government was frequently unsuitable to beneficiaries expectation which is 
around 40 WP up to 50 WP which commonly only enough for two to four lamps. Community complained that is too 
small to light up the whole house, television, refrigerator, and other electronic appliances. Community expected that 
the SHS would be able to illumine their house, activate television, refrigerator, and other appliances. Maximum 
rated power printed on the SHS devices is rarely reachable due to output degradation caused by many factors. It 
means the power produced and used by the SHS users is getting smaller and shorter in terms of the duration of use. 
3.1.3. The delivery process 
 
Donations by the government model have several stages to the delivery process which have been the standard of 
Indonesian government projects. Once having been through tender procedures the assigned contractor has to 
organize SHS equipment delivery to the customers based on those stages. Surprisingly, it is found that the phases for 
the SHS delivery are quite different from the implementation on the field, particularly in the case of Deah Mamplam 
village. The beneficiaries admitted that they never get any dissemination before and after the receiving aid for SHS, 
neither elucidation about the SHS operational instruction and maintenance. Another weakness of the current SHSs 
delivery procedure might be the short time on monitoring phase. It is only for six months post-installment. This 
limited monitoring period might be not proper for SHS projects. During this time, SHS performance is still excellent 
and hardly found technical problems related to the functioning of PV system. Moreover, monitoring mentioned 
above is required as a part of contractor responsibility to guarantee the quality of the product, not to assure that the 
SHS technology can be continuously used and operated by the community. There were no monitoring activities 
from project implementer to ensure such performances. 
Therefore, at the institutional level, the dissemination mechanism should be evaluated and improved. It is better 
to consider that the delivery model of donations by the government would be executed in different mechanism than 
other government projects. SHSs program for rural communities requires continued government support for its 
sustainable operation when dealing with the technical problems, maintenance, services and components 
replacements. Monitoring and evaluation to the installed systems are also required to obtain information which is 
useful to the systems improvement. Data of post installation performance are vital to design effective development 
strategies to the future SHS programs implementation. 
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3.2. Technical findings 
Technical findings of the survey describe the physical and operational condition of six years’ Solar Home 
Systems (SHSs) installed at households in Deah Mamplam Village. There were 76 units of the systems which were 
initially installed at temporary shelter in 2005. In 2007, when the owner of SHS moved out from temporary shelter 
to donated tsunami housing, the systems reinstalled. However, for some reasons, the amount was reduced. Although 
detailed examination did not carry out to the whole SHS components, in general it can be witnessed that the quality 
of the SHSs components are quite reliable. Technical problems experienced by the users are minor. The majority of 
the problems are caused by lack of maintenance, systems carelessness and the end of the lifetime of the components. 
3.2.1. Overall performance 
 
The physical and operational condition on each of the system components was reviewed through output power 
measurement and electronic test. Almost all SHSs in the village were not working. Roughly, such information was 
initially found by research team on the preliminary survey. In fact, the term of ’not working’ could be confusing 
mostly to those who did not understand about the working system of SHSs.  
Figure 1(a) describes that more than a half of the inspected SHSs are still in good condition despite the 
malfunction. Mostly, all system in this condition caused by the status and the batteries condition. It can be seen that 
only a quarter of them which is 27% out of overall system are really in failed condition and they are impossible to 
activate since the replacement to the components such as charge regulator and inverter are difficult to find or even 
unavailable in the market in Aceh. There is only 4% of inspected system are still in good operational condition, the 
figure positively indicates that the quality of SHSs is still good and durable. It can survive for 6 years. The owner of 
SHSs whose system are in good operational condition have even replaced the battery at least twice and other system 
components are still working very well. 
 
 
 
 
 
 
 
 
 
 
Fig. 1. (a) SHSs Overall Performance; (b) The Lifetime of SHSs. 
3.2.2. The lifetime of SHSs 
 
The lifetime of 50 SHSs at Deah Mamplam village are varied. Almost all performance of SHSs is affected and 
even is determined by the performance and the status of batteries. Thus, battery has major roles in determining the 
SHSs lifetime and SHSs performance. Nevertheless, further research is required in order to expose the problems 
emerged due to other components that might affect the condition of batteries. 
As indicated in Figure 1(b), 40% of the systems are able to achieve the highest lifetime period which is 5 years. 
Even, 4 SHSs could last 6 years in which 2 of them are still in a very good function and operational condition today. 
The findings indicate that SHSs technology can be used and maintained by the village community regardless their 
lack knowledge related to this technology. While for the 2 units of SHSs installed at 2 households which reached 
only 2 years of lifetime, it was affected with the faulty battery because the connection cable for battery regulator was 
missing, and the users did not refill distilled battery water regularly. The connection cable was lost when the users 
moved out and scattered the system on their own. Low understanding and not having good knowledge on 
components of the system, the users have caused the system breaks down before its expiration and it had shorter 
b a 
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lifetime. Noticeably, more than a half (61%) of inspected SHSs is still in good condition regardless their expired 
lifetime ended last 1 to 3 years (see Figure 1). This 61 % of SHS is categorized into temporary inoperative system. It 
means it is highly like for the system to work again and reach longer lifetime if the people hold adequate fund to 
purchase and replace the expired components. 
3.2.3. Photovoltaic (PV) modules 
 
The photovoltaic systems module power in this case study were identical that is consist of 40 – 50 Wp (Watt 
peak) systems. Type of silicon is polycrystalline. Most of PV Modules are in good physical and operational 
condition, but the system are inoperational status because one or more other system components are out of order 
and/or expired (such as battery, light bulb, controller or inverter). All surveyed PV modules are still working well, 
indicated by the power produced from each module. However, only two PV modules work active due to the systems 
are operating well. Other modules are in the status temporary inoperative. PV modules are proved to be excellent 
which indicates that the users have done good efforts in maintaining the devices. However, the efforts are not 
applicable in terms of taking care and having regular check up to the components. Only a few of users who have the 
PV modules  cared for regularly by cleaning the module surface, check the position and orientation of the panel or 
check the cables/wiring. 
The result of power output measurement from each PV module is quite varied. The highest power output occurs 
between 10.00 AM until 03.00 PM, where it is the brightest sun during the day. However, not all PV modules tested 
by these times are able to produce maximum electrical output. The highest measured power output does not reach 
the rated power of module watt peak (Wp). The highest measured power only achieves around 19 Watt – 23 Watt 
which is counted only about 50% of the 40 – 50 Wp rating. It is assumed that there has been great amount of power 
output losses in this case study. Problems found at the field which are considered to affect power output losses are: 
shading on modules which is found on several PV modules resulted from nearby houses, trees and improper position 
of PV modules; temperature in this village is rather hot between 28°C–35°C which is considered to be one of 
significant factors to the losses; and almost all surveyed PV panels surface are covered with dirt. If these power 
output losses can be identified as Output Degradation, it needs further research to figure out other factors excluding 
the above factors which can be the causes. 
As observed in Figure 2, there is a considerable output decrease to all PV modules which is approximately 40% - 
80% from the rated power. The data were recorded during the brightest sun, which is at 10.00 AM until 03.00 PM. 
Fluctuation also occurs between these times, which is likely the effect of the sun light and weather during the 
measurement. These downward trend connect to the complain of two SHSs owners in which the system are still 
working well. They reported that in the last two years the electricity generated from their SHSs is decreasing. 
Previously they could use two lamps for 7 to 10 hours, but today, it lasts only for 4 – 5 hours. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Output decrease based on the time measurement. 
Output decrease is also possible to encourage users dissatisfaction due to insufficient power in which it is not as 
listed on the device. Referring to some experience in other regions in Aceh, users dissatisfaction lead to ignorance to 
the systems. Users tend to pay less attention to the system and eventually they dismantle then sold the components 
of the system. This problem needs to be exposed to government or donors who are interested in granting SHSs to 
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community in villages or targeted groups. It should be considered that the maximum rated power (Watt peak) is not 
the exact output power. There should be a tolerance in calculating the electricity generated from SHSs and demand 
profile of users. The value of the output power presented here are the power measured directly from PV modules not 
from the systems. The power produced through the systems is likely to be lower since the SHSs are equipped with 
inverter. Some power will be lost in the conversion process, as inverters are on average 75% to 90% efficient. 
3.2.4. The battery 
3.2.4.1. Types of battery 
 
There are two types of batteries used for SHSs in this village, they are Solar Battery and Ordinary car battery. 
Solar battery is an original battery included in the SHSs aid package given by the government/donor to the 
community. Meanwhile, ordinary car battery is the battery bought by the people to replace the original battery which 
had been failed or expired in life time. Only a small numbers of SHSs owners who had replaced the original battery 
with the ordinary car battery. Those who had replaced the battery could regain power from their SHSs. The current 
state and condition of batteries are varied, some are out of order/failed which is then to be sold, some others are lost 
or stolen, the rest are  still kept by the owner regardless the expiration. 
3.2.4.2. The condition of battery 
 
The test revealed that the batteries which are in good operational only 4% out of the total inspected batteries. 
These batteries are new or used batteries bought by the owner to replace the solar battery which had been run out of 
their lifetime. 68% of the inspected batteries are initially installed batteries which are solar battery which mostly are 
out of order or expired, some of them had been sold or some others are still kept by the owner. The original batteries 
which are in a good condition but not in function are only 14% in which takes only 7 units. These batteries cannot 
be used since the SHSs are in inoperational status. It is not exactly known the causes to malfunction of the SHSs. 
Initial assumption can be caused by the problems on the connection wire or the system components circuit 
connection. 
3.2.4.3. The lifetime of battery 
 
The average lifetime of the batteries in this case study is relatively long which is 3, 4 and 5 years. They were the 
ones which was initially installed batteries. Only 2 households which have replaced their failed solar batteries with 
ordinary car batteries. Another finding is only 3 units batteries at 3 households reach 6 years lifetime. However, this 
is not the lifetime of 1 battery but the lifetime of old batteries added with replacement batteries which are still used 
today. The users admitted that they did not do special and regular treatment to their batteries because most of them 
did not understand on how to handle the battery. Most users do not yet buy replacement battery. It was not only 
because they do not have extra expenses, but also because the electric supply has reached the village. 
3.2.5. Charge regulator/charge controller 
 
The examination revealed that 56% charge regulators are still in good operational condition although their 
systems are not working. Status of such these regulators are temporary inoperative. There are 4 regulators in bad 
condition which are mainly caused by wiring connection problems. The problem can be solved by reconnecting or 
replacing the wires then the component will work again. On the other hand, there are 8 regulators that have been 
failed and may not possible to be replaced because the components are not available on the commercial market in 
Aceh. It is found that most of the problems occured because of the ignorance and lack of maintenance to the 
systems. 
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3.2.6. Inverter 
 
The condition of the inverters are mostly similar to the regulator/controller. The operational condition of the 
inverters are uncertain since many of the systems are not working or inoperational condition. Therefore, the 
inspection and examination to the component could only be carried out on its individual operation. 
3.2.7. Lights 
 
Electric loads in this case study are only lights because the power generated from the system was not possible for 
the loads that require large amount of power such as television, refrigerator or cooking appliances. Nevertheless, 
some users found the power could support for recharging their mobile phone. The number of lights installed is two 
or three, which have similar rated power of 10 Watt and 64 Volt. It is observed that all fluorescent tubes are still 
original lights which are the initially installed lights. 
3.3. Non technical findings 
3.3.1. SHSs program overview 
 
Only 20% of Deah Mamplam population survived the tsunami, leaving approximately 600 survivors. Many 
returned to the devastated village. The victims living with host communities or in temporary barracks and tents in 
camps without adequate infrastructures and facilities. One member of the community who survived from the disaster 
initiated a proposal submission to the government in order to acquire SHSs to overcome the electricity problem on 
their temporary shelters. He had seen SHSs application when he worked in Jakarta. He found that SHS was better 
option to light up the shelter in that difficult economic condition than diesel generator which requires fuels for its 
operation. Although he did not really know what to expect from the system, at least SHSs have reduced the expenses 
for conventional lighting such as candle and kerosene lamps. Eventually, at the end of 2005, 76 units of individual 
SHSs were delivered to Deah Mamplam barracks compound. It was not really known which department had been 
assigned to be the project implementer. The supplier company only transported the equipment to the village and a 
technician installed all the systems afterward. Dissemination and users training process that should become the 
responsibility of the project implementer had never been done. 
3.3.2. Users profile 
3.3.2.1. Geographical location 
 
Before Tsunami hit the village, Deah Mamplam was a prosperous and developed village. It was spread out from 
coastal area up to mountainous vicinity that make people earn their living in variety of professions from harvesting 
aquatic commodities as fishermen, to cultivating farming land and plantation as farmers. Geographically this village 
is not isolated since it has good access to main roads and public transportation which conveniently lead to Banda 
Aceh as the capital of Aceh Province. It is also located across provincial main road. Not far from the village, there is 
a cement factory which is one of outstanding industrial estate in Aceh province. Despite its geographical site which 
is very far from urban area, this village is socio–economically categorized in peri-urban area. Subsequent to 
Tsunami, Deah Mamplam village has been relocated to tsunami secure area about 2 km from the initial village. 426 
families now inhabit this new area. Its population is 1192 people. The relocated spot is now situated around 
mountain area which is ± 100 meter above sea level. This situation gives new challenges to the villagers. It is 
difficult for people to reach clean water or sewerage system either for consumption or for farming. The geological 
condition of soil which is rocky has made people difficult to cultivate their farming land or plantation. Being 
fishermen needs big effort due to great distance from land to coastal the sea. Most of the people in the village are the 
origin of Deah Mamplam village. They are Tsunami survivors who were unintentionally not in the village when the 
Tsunami hit the place. They were working out of Aceh such as in Medan, Jakarta, Malaysia in which most of them 
worked as truck driver, bus driver, private employees and Indonesian labor in Malaysia. This information become 
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very significant since the users social interaction is one of influential variable to the level of users awareness and 
level of users interaction with technology. 
3.3.2.2. Member of family 
 
Most of SHSs owners/users are freshly married couples whose children are still toddler and at primary school age 
kids. Only few of them are elderly and they are the tsunami survivors. In line with member of family, in some 
households, the users put battery box /casing on such high place that women find it difficult to reach in. For example 
on the top of a cupboard. It is also to prevent for children reach. Therefore, they do not have flexible time to 
maintain the battery condition regularly. The wives are not able to reach the system for cleaning up the battery and 
other components since it is placed on far high above the ground. Therefore, the cleaning and servicing done when 
there is disruption to power output, and in that case the problems can only be fixed by husband. 
As the household members have different tasks and responsibilities within the household, it also applied for the 
operational of SHSs. Women could be the main users of the system, as women usually spend more time at home 
than men and children [2]. However, women frequently ignore and have smaller role in handling and preserving the 
SHSs since they assume that should become husband/male task. It is found out that all family members (except 
under-five year old child) are able to operate the system, but when it comes to the service and fixing up the system, 
it is only male/husband who is able to do that. Type of the devices are simple and user friendly. Users simply press 
one button for turning on/off the lights. Charge regulator and inverter are assembled in a closed compartment with 
utility-connected to battery systems and protected with the case so it prevents the users from damaging the system. 
Whereas, as the main users of the system, women also need to get information and general knowledge about the 
system so it can improve the performance and even the lifetime of the system. 
3.3.2.3. Employment and income 
 
Current professions done by the community are rather different from what they did before Tsunami. Previously, 
most of people worked in the municipality, out of Aceh, and even overseas. After the Tsunami they went back home 
and tried to find job and other alternative to earn their living. Current economic condition of the people is worse 
than the time before the Tsunami. That is because the condition of the village does not support the development of 
alternative livelihood for the people. The awareness of maintaining and preserving the sustainability of the systems 
is more influenced by the awareness of the users rather than the level of financial. Users employment will not 
guarantee the financial issue as well as the decision to get a replacement battery. Interestingly, it is found that 
recipients who work as bus and truck driver who are economically not fortunate even purchase new battery to 
replace the damaged one, and the SHS works well again now. Bus and truck driver replace expired battery with used 
battery from their truck or car instead of buying a new one. Their profession allows them to understand about 
batteries and have ability to modify used battery to be reused for their SHS. Locations of work place also have major 
roles in determining awareness and user access to information. Some SHSs recipients worked in Banda Aceh 
municipality and outside Aceh province which lets them to have access to information and sophisticated social 
interaction with urban community. 
3.3.3. User awareness 
 
It is found that 56% of respondents never knew about solar energy prior to receiving SHSs. Only 16% 
respondents who have good understanding about this technology. They are respondents who worked in Jakarta and 
Malaysia, who have seen directly SHS application. Some others have accepted a unit of solar energy radio from an 
international NGO when they resided in temporary shelter. Most of male know about solar power technology while 
female never listened and did not know at all about this technology. The community only received a set of devices 
which then installed at their temporary shelter without any training, dissemination, manual guide, or even no effort 
at all to make the people understand and have good knowledge about operating and maintaining the SHSs. The 
supplier only sent a local technician to install all 76 SHSs. The quality to the installation done by one technician 
could not be guaranteed perfect. Lack (or even absence) of control and monitoring from the department as program 
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manager have allowed this happened. Due to the lack of users awareness and users knowledge of the system, the 
maximum and sustainable performance of the systems is unlikely to achieve. 
3.3.4. User knowledge of the system 
 
[2] figure out that the awareness of the existence of SHS technology is not the same as the awareness of the 
functioning, however [2]. It seems that the trend also occurred at Deah Mamplam. Despite the figure of the 
awareness about Solar Home Systems is quite satisfactory, users knowledge about how the system works is not 
much. Six years experiences with the systems is not expectedly enhance the users awareness and the understanding 
of the system functioning and maintenance. The percentage of users who understand on how to operate SHS is 
considerably high. This number appeared as the users have used and have experienced the systems for 6 years. 
Moreover, the high understanding of usage of the system is likely to grow as a result of the type of the systems and 
devices which is quite simple and easy to use. However, the high understanding of the usage is not followed by 
understanding on how the SHS works. The level of understanding about the work of the system components even 
lower. The only components which are relatively well known by the users are battery and lamp. There have been not 
many information available concerning Photovoltaic (PV) module. Therefore, the understanding of its operation and 
maintenance are slightly low. In addition, users who admit to have understanding and knowledge about this system 
component are men. Women declare that they are hardly to get to know and take care of this component because of 
its high mounting position. 
The knowledge about charge regulator and inverter are even worse. Majority of users do not know that the two 
components exist within the system. Perhaps, it is caused by position of these components which are placed in 
sealed compartment attached next to the battery. The worst activity did by this uninformed users is when they took 
charge regulator and inverter out of the box/case along with the failed battery then move or sold them together. They 
assume, these components are part of battery elements. For the users who kept the components after replace the 
battery also did not know the function of the components therefore they pay less attention for its maintenance. 
3.3.5. Maintenance and service 
 
Maintenance and service are critical aspects for the SHSs functionality [2]. At several SHSs projects overseas, 
maintenance and service are usually part of the projects delivery. But in Aceh, while the services becoming the 
responsibility of supplier for only 6 months after the istallation, the maintenance is expected carried out by the users 
themselves. At Deah Mamplam, since the dissemination and training for the users never been carried out, 
knowledge about maintenance and service requirements are almost not present. Users also did not receive any 
booklets or written instructions which are usually come up with the equipment. Consequently, users do not know 
that maintenance and service are important and needed in order to get the maximum advantages from the SHSs. 
They thought it is enough to look closely only to the battery condition by filling up electrolyte or distilled water 
regularly. Some of the users also dry their batteries under the sun hoping that the function of batteries would 
increased. System check up is conducted when there has been a decrease on system functionality or even when the 
system has stopped working. Most of users then tried to repair by themselves which is free of charge and 
unavailability of technician is also another reason. This effort does not always succeed to fix the system, but even 
contribute to the system damage. 
3.3.6. User satisfaction and user expectation 
 
All users are satisfied with their SHSs. They are so grateful because SHSs have light up their temporary shelter in 
hard condition after tsunami. The SHSs have reduced the expenses for conventional lighting such as candle and 
kerosene lamps. The SHSs had been also helpful when people moved into permanent tsunami housing which did not 
have access to the public electricity grid for more than one year. Dissatisfaction was identified from some system 
users, who found the SHSs cannot be used for television or radio. Some wives also thought that the SHSs could be 
used for various household appliances such as refrigerator, rice cooker or fan. These expectations might appear 
because they compare the SHSs with diesel generators which can be used to operate those appliances. 
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Dissatisfaction related to the technical functioning is generally low. Perhaps users have adequate understanding to 
accept why their systems suddenly stop working. 
4. Conclusion 
The most important findings of this research is about the actual performance and operational status of SHSs after 
6 years installation. It is revealed that almost three-fourths of the systems are in good physical and operational 
condition although some of these numbers are in inoperational status which are temporary unavailability of service. 
It means that some system components are still in good operational condition but in the overall, the system does not 
work. This condition caused by one or some components are out of order, missing, or expired lifetime (such as 
battery). It is likely for the system to work again and reach longer lifetime if the people hold adequate fund to 
purchase and replace the expired components. These findings would be better information than a claim which 
assumed the systems have been failed. 
The absence of program dissemination and user training prior to the delivery and SHSs installation has 
contributed to the low awareness and knowledge of the system. This condition is believed to be the most influencing 
factor on the condition and performance of SHSs application in Deah Mamplam village. Insufficient users 
understanding and knowledge of the system operational affect the way the users treated the systems. It is particularly 
regarding maintenance and service required. Since service infrastructure is not available, not only maintenance but 
also the services for the systems are becoming users responsibilities. It is evident that there were some problems 
during the delivery process deployed by the project implementer. The economy of the users seems to be the next 
influencing factor to the overall SHS performance where employment and income are becoming the determinant. On 
the other hand, it seems that the awareness of maintaining and preserving the sustainability of the systems is more 
influenced by the awareness and knowledge of the users rather than the level of financial. Locations of work place 
also have major roles in determining awareness and user access to information. Other demographic and socio 
cultural factors such as age, education, tradition, individual and communal character do not notably affect the 
systems performances. But gender do give effect on the system performance. Women could be the main users of the 
system. However, women frequently ignore and have smaller role in handling and maintaining the SHSs since they 
assume those should become husband/male tasks. While external factors such as terrain, geography, climate and 
weather are found to give less influence on the systems performance and their physical condition, temperature is 
considered to be one of the significant factors to the power output losses. 
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